In the present study, the extraction of volatile oils from semen cassiae and semen seeds tea of China has been made by steam distillation; the volatile components were studied and analyzed by gas chromatography-mass spectrometry (GC-MS). A total of 37 components in volatile oil from semen cassiae and 32 components in volatile oil from semen seeds tea were identified. The major components of the volatile oil from semen cassiae were 9-octadecenoic acid, (E)-(22.15%), n-hexadecanoic acid (12.53%), 9,10-anthracenedione, 1,8-dihydroxy-3-methyl-(7.66%), octadecanoic acid (4.56%), 13-octadecenoic acid, methyl ester, (Z)-(3.84%). Nevertheless, the major components of volatile oil from semen seeds tea were bis (2-ethylhexyl) phthalate (6.06%), nonacosane (4.48%), tetrapentacontane (4.35%), 1,54-dibromo-tetratetracontane (4.19%), octadecane, 3-ethyl-5-(2-ethylbutyl)-(3.68%), hexacosane (3.64%), 3,9-epoxypregnane-11,14,18-triol-20-one, 16-cyano-3-methoxy-, 11-acetate(3.11%), and dotriacontane (3.06%). The components and contents of volatile oil extracted from semen cassiae and semen seeds tea are obviously different, which suggests that comparison of chemical components of two volatile oils is helpful in elucidating the pharmacological activities, processing methods and processing mechanism in semen cassiae and control its processing quality.
INTRODUCTION
Semen cassiae is the dried ripe seed of leguminosae plant Cassia obtusifolia L. or Cassia tora L., which belongs to the legume plants, is an important medicinal origin plant, and has been recorded in China pharmacopoeia (Pharmacopoeia of the People's Republic of China, 2005) . In folk medicine, it has long been used to clean the liver, brighten the eye, loosen the bowel to relieve constipation and treat hypertension. It has been reported that anthraquinones are the main functional components in semen cassiae (Li et al., 2004; Deng et al., 2007a, b; Luo et al., 2011; Su et al., 2011) and have multi-functions including antibacterial, antioxidant and antimutagen (Choi et al., 1997; Yen et al., 1998; Patil et al., 2004) . So, semen cassiae is widely used in pharmaceutical, health care and food additive industries (Shiang et al., 1995; Yen et al., 2000) .
Semen seeds tea is made with semen cassiae in a special way and has been used as healthy beverage for a long time. Semen seeds tea is able to prevent and cure various ophthalmic diseases and constipation, and is an indispensable product for controlling and reducing blood lipoids and blood pressure. Volatile oil is an important part of medicinal plants for pharmaceutical industries. Oil content may differ largely between semen cassiae and semen seeds tea, and the volatile oil composition may also change with processing. Nevertheless, no reports on volatile oil composition in semen cassiae and semen seeds tea have been published. Our interest is focused on variation of the volatile oil composition between semen cassiae and semen seeds tea in order to provide a reference for studying on pharmacological activities, processing methods and processing mechanism of the traditional Chinese herb.
MATERIALS AND METHODS

Instrument and reagents
PolarisQ GC-MS (Thermo-Finnigan) was used. All analytical grade solvents were from Tianjin Fuyu Fine Chemicals Co. Ltd (Tianjin, China). Anhydrous sodium sulfate was purchased from Beijing Tongguang Fine Chemicals Company (Beijing, China). Semen cassiae and semen seeds tea purchased from a local drugstore was ground with a commercial mill to obtain a relatively homogenous drug powder (Deng et al., 2007a) . To determine oil yield of the materials used in the extractions, the powder was dried at 55°C until constant weight.
Extraction procedure
Semen cassiae and semen seeds tea powders were steam-distilled according to the method recommended by the China Pharmacopoeia (Pharmacopoeia of the People's Republic of China, 2005, appendix 57). 30 g semen cassiae and semen seeds powders were submerged in 500 ml distilled water for 24 h and distilled for 8 h, separately. The time of distillation was measured from the beginning of vapour condensation on the walls of condenser. Distillate was transferred to separating funnel and was extracted with diethyl ether three times. Extract liquid was collected and reagent was recovered by rotary evaporator. The essential oils were dried over anhydrous sodium sulfate and stored at 4°C in the refrigerator. Extractions were performed at least three times, and the mean values of the oil yield from semen cassiae and semen seeds were 2.6 and 3.5% based on the dried weight, respectively.
Analysis of the volatile oils
The volatile oil was analyzed using gas chromatography-mass spectrometry. The GC-MS conditions were optimized on the basis of the property of the essential oil extracts. Gas chromatographymass spectrometry was used for identification of volatile compounds in the volatile oil, equipped with a capillary column, injector temperature 230°C. The oven temperature was he ld at 60°C for 3 min then programmed at 5°C/min to 220°C (he ld for 3 min). Helium was used as a carrier gas flowed at a rate of 1 ml/min. 1 µl of the sample extract was injected using the discharge ratio. Discharge ratio was set at 1: 50. The first GC column was used for obtaining the residence time for identification, while the second column and MS detection was used as the confirmation. Mass spectra were recorded in EI-source scanning mode with a mass range of 60 to 400 AMU. Ion source temperature was set at 210°C and ionization voltage 70 eV.
RESULTS AND DISCUSSION
The volatile oils of semen cassiae and semen seeds tea were analyzed using GC-MS analyses, and the constituents of the volatile oil from semen cassiae and semen seeds were identified by comparing their residence time. The relative content of volatile oil components was determined by area normalization. More than 155 components were separated and 37 components were identified from volatile oil in semen cassiae by comparing the obtained mass spectra of the analytes with those of authentic standards from the NIST (National Institute of Standards and Technology), among these compounds most of them were acids. Likewise, more than 133 components were separated and 32 components were identified from volatile oil in semen seeds tea, among these compounds most of them were aliphatic compounds (Table 1) . Table 1 presents the summary results. Comparison of the oil compositions of semen cassiae and semen seeds tea showed that, although some compounds were almost present in the two oils, their percentage were different. For example, the amount of docosane varied from 0.4 to 1.64% and octadecane, 1-[2-(hexadecyloxy)ethoxy]-from 0.82 to 2.68%. There are some major differences between the oils of two samples. For example, many compounds were found in the oil from semen cassiae, which were not present in the oil of semen seeds tea. The major components identified in volatile oil from semen cassiae were different from those of the volatile oil from semen seeds tea, and the content of the major components of the volatile oil are greatly variant among the two oils. For example, the percentage of acids in volatile oil extracted from semen cassia is higher and the percentage of aliphatic compounds is lower than in the volatile oil obtained from semen seeds tea. The percentage of ketone and esters compounds is also lower in the oil from semen cassiae.
It is thought that interaction of multiple chemical compounds contributes to the therapeutic effects of Chinese medicines. The contents of the volatile components in semen cassiae and semen seeds tea are obviously different. Therefore, pharmacological activities of the two extracts perhaps are various. The details need to be further investigated. In addition, the overall clinical efficacy of these extracts has not been determined. Therefore, comparison of chemical components of these extracts is helpful to elucidate the mechanism of therapeutic effects, processing methods and processing mechanism of semen cassiae and control its processing quality.
Conclusion
In this paper, the volatile oils of semen cassiae and semen seeds tea have been investigated for the first time. By applying GC-MS, two volatile oil samples of semen cassiae and semen seeds tea were analyzed and compared regarding their qualitative and relatively quantitative characteristics. The compounds and contents of volatile oil extracted from semen cassiae and semen seeds tea are obviously different, which suggests that comparison of chemical components of different extracts is helpful to elucidate the pharmacological activities, processing methods and processing mechanism in semen cassiae and control its processing quality. The information about the chemical constituents of volatile oils is useful and necessary to the further study of semen cassiae, which will certainly help us to utilize the traditional Chinese herb. 
